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Osteomalacia is a type of metabolic bone disease in
which the essential problem is the lack of available
calcium or phosphorus (or both) for mineralization
of newly formed osteoid. Looser zone or insuffi-
ciency fractures are commonly seen in patients with
osteomalacia. These defects represent cortical
stress fractures and are filled with poorly minera-
lized callus, osteiod and fibrous tissue. Vitamin D
with calcium administration is known to correct
the deficiency and heal the osteomalacia.7 While
prophylactic nailing is indicated in other types of
pathologic fractures, its role in osteomalacia is
debatable. It is unclear whether these weakened
areas can be treated conservatively by correcting
the existing deficiency or prophylactic nailing is
needed. We present three cases, which met the
clinical, radiographic and biochemical diagnostic
criterion of osteomalacia. They were treated initi-
ally with calcium and Vitamin D administration, but
went on to have complete fracture needing intra-
medullary nailing at a later stage despite being on
these supplements for a variable but long period.We* Corresponding author. Present address: 49 Ascot Avenue,
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lacia and review the literature on this topic.Materials and methods
Three female patients aged 68, 75 and 80 years were
seen in the Orthopaedic outpatients between the
period 2001—2003 with a history of vague pain in the
thigh and generalized chronic ache. Routine blood
tests showed high alkaline phosphatase level with
calcium phosphate product measuring <2.4 mmol/l
in all the three cases. Other blood parameters
including serum immunoglobulins were within nor-
mal limits. Radiographs of the affected femur
showed bowing of the femur with incomplete frac-
tures (looser zone) along the proximal half of the
affected femur. All the three cases met the diag-
nostic criteria for osteomalacia (Table 1)8 and were
started on calcium and Vitamin D supplements.
While Patient 1 and 2 had Vitamin D2 (Calcichew
D3 Forte1), Patient 3 had 1,25-dihydroxycholecal-
ciferol (Calcitriol) as Vitamin D supplement. In
addition, Patient no. 1 had sodium alendronate
(Fosamax1) for about 7 months. They were advised
to mobilize with support and were cautioned of the
increased possibility of femoral fracture. All the
three cases had high body mass index in excess ofnse.
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Figure 1 Patient 1. Looser zone at the time of initial
presentation.
Table 1 Diagnostic criteria for osteomalacia
Common in ageing women
Prone to pathologic fractures
Decreased bone density
Unwell, generalized chronic ache
Proximal muscle weakness
Looser’s zones in radiographs
Increased alkaline phosphatase
Normal or decreased serum calcium and phosphorus
Ca  P <2.4 mmol/l25 (33, 29 and 28, respectively). As the fractures
were unicortical and because the patients were not
keen on surgical intervention, intramedullary nail-
ing was not considered in the first instance (Fig. 1).
They were followed up at regular intervals clini-
cally and radiologically for fracture healing. All the
three patients did notice some improvement in their
symptoms with the calcium and vitamin supple-
ment. Callus formation around the fracture area
was seen in the follow-up radiographs.
Patient 1 was on treatment for 9 months, Patient
2 for 4 months while Patient 3 had calcium and
Vitamin D supplement for 6 months. Unfortunately,
all the three cases sustained complete displaced
fractures following trivial trauma at variable peri-
ods of conservative treatment necessitating intra-
medullary nailing.
At 7, 4 and 11 months follow-up, respectively,
they were doing well without any complication
(Figs. 2—4).Figure 2 Patient 1. Callus formation seen at 7 months
post-treatment.Discussion
The diagnosis of osteomalacia is easily missed in the
United Kingdom, especially in the elderly or immi-
grant populations, because of its non-specific pre-sentation.2 The major cause of osteomalacia is
Vitamin D deficiency,6 which is most often due to
reduced cutaneous production of Vitamin D in
housebound elderly people, immigrants to Northern
countries and women who adopt strict dress codes
which prohibit exposure of the uncovered skin.
Vitamin D deficiency osteomalacia may also occur
with malabsorption, liver disease, anti-convulsant
therapy and administration of various drugs that can
interfere with calcium metabolism in the elderly
population. Less commonly, osteomalacia may
result from abnormal Vitamin D metabolism, resis-
tance to the action of Vitamin D, hypophosphatae-
mia or toxic effects on osteoblast function.
Osteomalacia has a much more insidious course
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Figure 4 Patient 1. Post-operative radiograph following
intramedullary nailing.
Figure 3 Patient 1. Fracture following a simple fall at
the end of 9 months of conservative treatment.and patients may complain of bone pain, backache
and muscle weakness for many years before the
diagnosis is made. Bone tissue throughout the ske-
leton is incompletely calcified, and therefore sof-
tened leading to vertebral collapse and other bony
deformities. Numerous publications have correlated
this condition with increased incidence of hip frac-
tures in the elderly.4,5,7,8 Other conditions like
osteoporosis and Paget’s disease, which mimic the
clinical presentation, need to be excluded.
The classic lesion of osteomalacia is the looser
zone, a thin transverse band of rarefaction in an
otherwise normal looking bone.8 These zones, seen
commonly along the axillary margins of the scapula,
the inner margin of the femoral neck, the proximal
dorsal aspect of ulnae, the ribs and the pubic and
ischial rami, are due to incomplete stress fractures
which heal with callus lacking in calcium. These
zones can sometimes be seen along the shaft of
long bones commonly along the compression side
or the concave side of the bone. These incomplete
fractures are also seen in other conditions like
osteogenesis imperfecta and Paget’s disease.5
Changes common to all types of osteomalacia are
diminished levels of serum calcium and phosphate,
increased alkaline phophatase and diminished urin-ary excretion of calcium. In Vitamin D deficiency the
serum 25-hydroxy cholecalciferol levels also are
low. The calcium phosphate product (derived by
multiplying calcium and phosphorus levels), nor-
mally is about 3 mmol/l, is diminished in osteoma-
lacia, and values<2.4 are virtually diagnostic.8 This
is illustrated in Table 1. All our cases met the above
clinical, radiologic and biochemical diagnostic cri-
teria though serum Vitamin D levels were not mea-
sured in any of the cases (Table 2). In less typical
cases bone biopsy with tetracycline labeling is help-
ful.
Chapuy et al.4 in their study showed that daily
supplementation with 1.2 g calcium and 800 IU cho-
lecalciferol over 18 months substantially decreased
the risk of hip fractures and other non vertebral
fractures in the elderly. Regular calcium and Vitamin
D supplements are now recommended in the elderly
and the high-risk population.1,4,6,7
While pathologic fractures or impending patho-
logical fractures secondary to malignancy should be
internally fixed or reconstructed by excising the
tumour bulk, incomplete or undisplaced fractures
because of underlying metabolic disorders can be
usually treated by relief from weight bearing using
crutches.3
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Table 2 Master chart
No. Age
(yrs)
Sex Site of
fracture
(femur)
Alkaline
phosphatase,
IU/L (0—368 IU/L)
Ca, mmol/L
(2.15—2.55)
P, mmol/L
(0.8—1.5)
Ca 
P product
Duration of
treatment
(months)
1 68 F Lateral cortex 410 2.38 0.90 2.14 9
2 75 F Medial cortex 370 2.23 1.04 2.32 4
3 80 F Lateral cortex 348 2.33 0.90 2.1 6Though conservative measures are helpful in
most such fractures, intramedullary nailing might
prove useful when such fractures involve the long
bones to prevent the progress of the fracture and
displacement. This is particularly true if the frac-
ture originates in the lateral cortex of the femoral
bone.3,5Summary
Osteomalacia is one of the causes for fractures in
the elderly population that is frequently missed at
the time of initial presentation. Early diagnosis and
treatment is helpful in the prevention of fractures.
Osteomalacic fractures (looser zone) heal with cal-
cium and Vitamin D supplementation. But when
these are seen in atypical sites of long bones parti-
cularly in patients with high body mass index, inter-
nal fixation is beneficial and supplementation of
calcium and Vitamin D may not solve the problem
as illustrated in our three cases. A larger study
incorporating more cases should provide furthervaluable information on management of such frac-
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